Financial exclusion has been shown to have negative socio-economic effects on citizens, especially at the bottom of the economic pyramid. South Africa suffers from high levels of financial exclusion, disproportionately at the bottom of the pyramid. This study investigates nine factors identified from the literature as being positively associated with financial exclusion using a logistic regression model. The findings show that the most significant factors associated with being financially excluded at the bottom of the pyramid in South Africa were educational level, primary source of income, age, home language and number of dependents. The study further found that gender, relationship status and home ownership were not associated with being financially excluded. An interesting finding was that living in a rural area as opposed to an urban area was not significantly associated with being excluded. The findings and their implications for expanding financial inclusion at the bottom of the pyramid are discussed.
Introduction
The term financial exclusion was first used by geographers who were concerned about limited physical access to banking services as a result of bank branch closures in the United Kingdom (Leyshon & Thrift, 1995) . The closure of banking branches resulted in people and certain groups not being able to access the financial services infrastructure. In the absence of alternative providers, these individuals and groups risked becoming excluded from the formal financial services system. Numerous definitions of financial exclusion now exist in the literature. Financial exclusion has been defined as the inability of some societal groups to access the formal financial system (Carbo et al., 2005) . According to Conroy (2005) financial exclusion is a process that prevents poor and disadvantaged social groups from gaining access to the formal financial systems of their countries. Mohan (2006) holds that financial exclusion signifies the lack of access by certain segments of the society to appropriate, low-cost, fair and safe financial products and services from main-stream providers. Being financially excluded means households, and micro and small enterprises, deal entirely in cash and are susceptible to irregular cash flows. Financial exclusion increases the risk of loss through theft and leaves people at the mercy of predatory practices from unregulated credit providers (Mohan, 2006) .
The most basic form of formal financial inclusion is access to a bank account (Finscope, 2010 (Finscope, , 2011 . People who do not have a basic bank account are thus defined as financially excluded. People who do not have a bank account may, however, make use of informal financial services. A distinction thus needs to be drawn between being totally financially excluded and formal financial exclusion. At a macroeconomic level, financial exclusion can retard economic growth and increase poverty and inequality. It has been shown (Banerjee & Newman, 1993 ) that lack of broad access can generate persistent income inequality or poverty traps at a country level. Some researchers (Hulme & Mosley, 1996; Yunus & Jolis, 2003) suggest that provisioning of financial services is among the most potent tools to reduce poverty and empower the poor. It has been shown (Sarma & Pais, 2011 ) that levels of human development and financial inclusion move in close cor-relation with each other at a country level.
The term 'bottom of the pyramid' was first described in 2002 (Prahalad & Hart, 2002) . The authors divided the global population into four tiers creating a pyramid. At the bottom of the pyramid were four billion people whose per-capita income based on purchasing power parity was less than $1500 per annum, the minimum considered necessary to sustain a decent life. Whilst this presented an untapped market for business, investing in the bottom of the pyramid would also mean lifting billions of people out of poverty and desperation. In a subsequent paper, Prahalad & Hammond (2002) argued that people at the bottom of the pyramid pay higher prices for goods and services compared with middle-class consumers. Prahalad (2006) argued that serving bottom-of-the pyramid cus-tomers was not only a profitable opportunity for business, but also a social imperative. By addressing the problems at bottom of the pyramid, poverty and the living conditions of the world's poorest could be improved (Prahalad, 2006) .
Research problem
Studies into financial exclusion in South Africa (Finscope, 2010 (Finscope, , 2011 found that at least 27% of the population was financially excluded, as they did not hold a bank account. This portion of the population is referred to as the unbanked. The ability to identify demographic factors associated with being unbanked would allow easier identification of vulnerable populations and enable more targeted intervention to address the problem of being unbanked at the bottom of the pyramid. Research into factors associated with finan-cial exclusion has been reported previously.
Gender, social class, age, marital status, household income, ethnicity, region, educational attainment, employment status, housing tenure and number of people in the household were all factors associated with financial exclusion in the United Kingdom (Devlin, 2005) . Research in the United States found that gender, net worth, age and house-hold size had an impact upon bank financial services ownership (Hogarth & O'Donnell, 1997) . Research in Europe has shown that financial exclusion among households has very strong links to low income and age, with the youngest and oldest people in society being the most likely to be excluded (European Commission, 2010) . Geography has also been reported as being associated with financial exclusion with regional variations reported in the United States (Hogarth & O'Donnell, 1997) and some evidence of regional variations in the United Kingdom (Kempson et al., 2000) . Housing tenure was shown to be the second most important influence on total financial exclusion, with those in social housing -either housing association or, in particular, local authority housing -far more likely to be excluded (Devlin, 2009) .
Similar studies into financial exclusion have been conducted in emerging economies such as South Africa. In studying financial exclusion in Latin America (Solo, 2008) it was found that there was a correlation between being unbanked and lower education and income levels compared with banked people. In rural India, women have remained considerably more deprived of basic banking services as compared with men (Chavan, 2008) , suggesting a gender association for financial exclusion. In Kenya and Uganda people in the 18 to 24 age category were significantly more likely to be financially excluded when compared with other age groups (Johnson & Nino-Zarazua, 2011) . Further studies in Kenya found income, education level, gender and location associated with being financially excluded (Johnson & Arnold, 2010) . A study into financial exclusion in Nigeria (Amaeshi, 2006) found that education levels -in particular, illiteracy -were strongly associated with financial exclusion. In Ghana, a study into financial exclusion in rural communities found that it was associated with, among other factors, illiteracy, dependency and unemployment (Osei-Assibey, 2009) .
From the literature survey, numerous factors have been identified as being associated with financial exclusion. Using the literature review as a basis, the authors identified eight demographic factors highlighted in previous studies as possibly associated with being financially excluded. These factors were gender, age, primary source of income, home ownership status, marital status, highest level of education attained, the number of dependents supported by the respondent and geographic location. With 11 official languages in South Africa, the authors also decided to investigate whether there was an association between home language and financial exclusion.
Methodology
The research sought to study bottom-of-the-pyramid people, so there was a need to segment the population in a meaningful way to identify bottom-of-the-pyramid respondents. It was decided to use the Living Standards Measure (LSM) to segment the South African population and identify the sample that met the criteria for bottom of the pyramid. The South African Advertising Research Foundation developed the LSM methodology in the 1980s for market segmentation. The LSM methodology classifies the popu-lation into 10 categories from LSM 1 to LSM 10. It is a household-level multiattribute tool that uses access to services, durables and geographic indicators as determinants of the standard of living of a household. The LSM tool has been widely used for market segmen-tation and understating living conditions in South Africa (Møller, 1997; De Jager, 2004; Martins, 2004) . One of the advantages of the methodology is the avoidance of self-reported income as a basis for segmenting the population. The All Media and Products Survey 2011 data on average household income as a function of LSM was used to determine the LSM cut-off value for the bottom of the pyramid (South Africa Advertising Research Foun-dation, 2011). The original definition of per-capita income was based on purchasing power parity, and the average dollar/rand exchange rate for 2011 was used to calculate the dollar equivalent of the per-capita income. From the analysis it was found that LSM 1 to LSM 4 cover the bottom of the pyramid in South Africa.
Data were drawn as a subset from those collected as part of continuing research on the bottom of the pyramid in South Africa. Data collection took the form of an administered questionnaire delivered at the respondent's place of residence. The approach of using administered questionnaires offered advantages over alternative approaches. The approach is potentially the least burdensome on the respondent and merely requires the respondent to speak the same language in which the questions are asked. Administered questionnaires also score higher for completeness than alternative approaches (Bowling, 2005) . The pre-testing of the questionnaire was done systematically using face validity and content validity, as recommended by Cavana et al. (2001) . The focus of the questionnaire was to understand the respondent in the context of their household and community, their access to financial services infrastructure and their demographics. The final questionnaire consisted of 14 sections, contained 95 questions and took on average 45 minutes to administer.
The sampling methodology sought to obtain a country representative sample from the bottom of the pyramid. To ensure that the sample geographically represented the overall population, the classification of the entire country by enumerator areas (EAs) was used as the basis for calculating the sample plan (Statistics South Africa, 2003) . A total of 650 EAs were analysed for total population and an average LSM was determined. Using these data, the appropriate EAs were selected and the number of required responses per EA was determined. Using the resultant data, the sample was drawn proportional to population size in that EA. Between four and six interviewers were assigned per EA. To correctly identify respondents, two further levels of random sampling were deployed. Within each EA, households were randomly selected and individual respondents were then ran-domly selected from adults in each sampled household using the Kish grid method (Kish, 1949) . This approach has also been followed by other studies into financial inclusion in South Africa (Finscope, 2010 (Finscope, , 2011 .
The data collection produced a total of 1997 completed questionnaires covering LSM 1 to LSM 6. From the LSM classification it was determined that 615 respondents in the sample could be classified as bottom of the pyramid. Based on the All Media and Products Survey 2011 data, the total LSM 1 to LSM 4 population of adults 15 years and older in South Africa was 10 542 000. The data consequently had a 3.72% confidence interval at a 95% confidence level. Out of the sample of 615, a total of 276 (44.9%) did not hold bank accounts. The nine independent variables (age, gender, residential area, home ownership status, home language, number of dependents, primary source of income, highest level of education attained and relationship status) were a mixture of dichotomous, categorical and continuous variables.
Age was determined from date of birth and was a continuous variable. Gender was a dichotomous variable (male or female), as was residential area (urban or non-urban). The remaining variables were categorical. The authors used the descriptors and definitions used in previous studies into financial exclusion (Finscope, 2010 (Finscope, , 2011 to determine the categories for the remaining variables. The result was 15 categories for primary source of income, six categories for relationship status, seven categories for highest educational attainment, five categories for home ownership status, seven categories for number of dependents and 12 categories for home language.
Results
A total of 615 respondents comprised the dataset, of which 55.1% held a bank account and 44.9% did not. Table 1 presents the frequency measures for the key variables in the study. In the sample, 62.1% of the respondents were female and 37.9% male. This ratio is higher than the reported ratio for the country, which is 51.5% female and 48.5%male (Statistics South Africa, 2012) . The reason for the difference between the two numbers is not immediately apparent, but may be related to the time of day when agents visited the homes. Interviews were conducted during the day and males may have been away working. Another possible explanation in rural areas is that males may be away working in urban areas and thus no males were living in the home at the time of the interview. The average age of respondents was 39.5 years with a standard deviation of 16.3 years. The results showed that the majority of bottom-of-the-pyramid citizens live in rural areas. Only 21.5% of respondents were found to be living in urban areas. Education attainment at the bottom of the pyramid showed a significant failure to complete formal schooling. Only 22.6% of respondents report having completed school-ing, and only 3.1% reported having completed further education such as an apprentice-ship or tertiary qualification. The problem of formal unemployment at the bottom of the pyramid is also evident. Only 21% of respondents held a formal job, with a further 13.7% holding an informal job. In recent years the South African government has significantly expanded its grant programme, and the effect of this can be clearly seen. Some 40.2% of respondent report that government grants (child support, old age pension and disability grants) were their primary source of income. The dependence for the bottom of the pyramid on friends and family as primary sources of income is also seen, with 18.4% of respondents dependent on friends and family as their primary source of income.
The study sought to determine which, if any, of the nine variables were statistically associated with being unbanked at the bottom of the pyramid in South Africa. The depen-dent variable, being unbanked (UN), is dichotomous in that a respondent is either banked or unbanked. Respondents who did not know their banking status were excluded from the study. The nine independent variables of interest were either dichotomous (residential area, gender) or categorical (age, marital status, highest level of education, primary source of income, number of dependents, home language, home ownership status). The independent variable age was recorded as a continuous variable, but recoded into cat-egories. This was done in order to compare the results with banking usage results reported previously (Finscope, 2010 (Finscope, , 2011 which used the same age categories. In order to test the relationship between the dichotomous dependent and dichotomous and categorical independent variables, a logistic regression was chosen to conduct the investigation. A logistic regression is well suited to describing or testing a hypothesis between categorical or dichotomous independent and dependent variables . A logistic regression does not make any assumptions of normality, linearity or homogeneity for the independent variables and is well suited for analysing dichotomous outcomes (Peng & So, 2002 . Logistic regression has further been successfully used to identify variables associated with financial exclusion (Devlin, 2009; Johnson & Nino-Zarazua, 2011) .
For the logistic expression the independent variable was unbanked (UN). The dependent variables were age (A), gender (G), residential area (R), home ownership status (H), primary source of income (I), number of dependents (D), home language (L), relationship status (M) and highest level of educational attainment (E). The form of the equation was thus:
To conduct the analysis IBM, SPSS Statistics 20.0.0 software was used. The standard dummy variable technique was applied in which the first mentioned category is used as the reference category in the final equation. The approach generates coefficients, standard errors and significance levels of a predicted logit transformation of the probability of presence of the variable of interest. The logistic expression used was thus:
where pUN is the probability of being unbanked and bi are the coefficients of the expression. To assess whether the expression was a good fit to the observed data, the Hosmer & Lemeshow (2000) goodness-of-fit statistic was used. Use of the Hosmer and Lemeshow statistic was appropriate because the independent variables were categorical or dichotomous. While the logistic regression may indicate a good overall fit of the variables to the data, it is by no means certain that each variable in the logistic expression is significant. In order to determine the significance of individual coefficients in the logistic expression, the Wald Test was used (Polit, 1996; Agresti, 2007) . The Wald test determines whether the parameters associated with a group of explanatory variables is zero. If, for a particular explanatory variable or group of explanatory variables, the Wald test is signifi-cant then it can be concluded that the parameters associated with these variables are not zero. Consequently, the variables have explanatory power in the logistic expression. If the Wald test is not significant then these explanatory variables can be omitted from the expression. The results of the logistic regression are presented in Table 2 . In this table, B is the coefficient for the variable and S.E. the standard error around the coefficient. The column 'Sig.' is the statistical significance of the variable. The categorical variables home ownership status (H), primary source of income (I), number of dependents (D), home language (L), relationship status (M) and highest level of educational attainment (E) were modelled using the standard dummy variable procedure in SPSS. As a consequence there is no coefficient listed in the table because they were not variables in the equation. Dummy variables, which code for these variables, have coefficients. The recommended format of previous authors was used in reporting the results of the logistic regression.
The test of the logistic regression against a constant was found to be significant. The Hosmer and Lemeshow goodness-of-fit statistic was 0.731, which was significant. The result indicates that the variables as a set reliability distinguish between being banked and unbanked at the bottom of the pyramid in South Africa. The overall prediction success of the expression was 70.6%. The logistic expression correctly predicted being unbanked 75.2% of the time and being banked 64.9% of the time. The Wald criterion for each of the variables in the expression was also determined. The variable is significant in the expression if the significant of the Wald statistic is significant at the p < 0.05 level. Of the nine variables in the logistic expression, four were found not to be significant at the p < 0.05 level. These variables were residential area (R), gender (G), home ownership status (H) and relationship status (M). The remaining variables in the expression -home language (L), number of dependents (D), age (A), primary source of income (I) and highest educational attainment (E) -were found to be significant.
The logistic analysis was repeated with the four non-significant variables -area (R), gender (G), home ownership status (H) and relationship status (M) -removed. The Hosmer and Lemeshow goodness-of-fit improved slightly to 0.759. The overall prediction success of the expression declined slightly to 70.2%. The logistic expression correctly pre-dicted being unbanked 74.0% of the time and being banked 65.6% of the time. The Wald criterion for each of the remaining variables in the expression was also determined, and they showed little movement in the values or significance of the Wald statistics. The analy-sis confirmed that the four non-significant variables had no meaningful impact on the pre-diction of being unbanked at the bottom of the pyramid in South Africa. Table 3 presents the Wald statistic and significance level of each of the five independent variables in the logistic equation. The use of both values allows a determination of which variables are the most significant in predicting being unbanked at the bottom of the pyramid in South Africa. From the significant values it can be seen that the highest level of education attainment (E) is the most significant independent variable in the expression with p < 0.000 and a Wald value of 51.238. This is closely followed by primary source of income (I). The age (A) of the respondents and their home language (L) follow in order of significance, followed by the number of dependents (D) that is the least significant.
The findings shows that the most significant variables associated with being unbanked at the bottom of the pyramid in South Africa were education level, primary source of income, age, home language and number of dependents. Education level was the most significant predictor of being unbanked. We observed a correlation between level of educational attainment and being unbanked. In total, 71.4% of respondents with no schooling were unbanked compared with 26.6% of respondents who had completed Matric. Respondents who had some form of tertiary education (apprenticeship, diploma or university degree) had the lowest level of being unbanked (15.8%).
The second most significant variable associated with being unbanked was primary source of income. Respondents who were formally or self-employed had significantly lower levels of being unbanked than respondents who depended on government grants, informal employment or depended on family, friends or partners for their income. The lowest levels of unbaked were recorded in respondents who were formally employed, with only 22.5% being unbanked. Respondents who were self-employed (farming, money from their own business, money from renting or from selling goods on the street) were found to be 30.3% unbanked. The highest levels of unbanked were found in respondents who held informal jobs (59.5%) and those who depended on family, friends or partners as their primary source of income (59.3%).
To make a determination of the extent of age correlation with being unbanked, the age variable was converted into a categorical variable. For comparative reasons, the same age bins as reported in similar studies into financial inclusion in South Africa (Finscope, 2010 (Finscope, , 2011 were used. The result showed that respondents younger than 25 years old and older than 65 years had higher rates of being unbanked than other age groups. For respondents younger than 25 years, some 53.7% were unbanked. For respondents older than 65 years, some 60% were unbanked. Unbanked portion in the remaining age categories ranged from 43.7% (ages 25 to 34) to the lowest of 37.1% (ages 35 to 44).
Regarding the number of dependents it was found that the percentage of unbanked respondents was highest for those who had no dependents. For respondents who had one or more dependents, the unbanked percentages were all lower than 50%. The lowest levels of unbanked among respondents were those with four dependents, where 33.3% unbanked. The highest level of being unbanked among respondents was for those who had two dependents, where 49.6% were unbanked. The analysis of home language and being unbanked was compromised by small sample sets for some of the languages. The languages English and isiNdebele had very small sample sizes and consequently it was not feasible to attempt a determination of which home language was more strongly associated with being unbanked at the bottom of the pyramid.
Conclusion
The results of the research highlight that understanding financial exclusion at the bottom of the pyramid is complex. Some aspects of the findings support previous studies in different geographies, but other aspects do not. This may imply that the circumstances and reasons behind financial exclusion at the bottom of the pyramid in one area may be different from another area. It further implies that solutions to address financial exclusion that work in one region may not work in another. Given the differences in socio-economic conditions across countries it may thus be expected that financial exclusion will be driven by different factors in different countries.
The study's finding that educational attainment is most correlated with financial exclusion also provides a potential way forward in addressing the problem. One of the ways of reducing financial exclusion at the bottom of the pyramid in South Africa may be to focus on education rather than physical access exclusively. The more educated a respondents was, the less likely they were to be financially excluded. The work may further suggest that it could be beneficial to teach financial literacy and the role of banking early in the school curriculum. This could assist students who do not complete their formal education to have a basic understanding of the financial system and the benefits that having a bank account may bring. The finding that primary source of income is correlated with financial exclusion also provides interesting insights. Increasing levels of formal employment may reduce levels of financial exclusion. It provides a further impetus for addressing the current chronic unemployment in South Africa.
Our findings show that age is correlated with financial exclusion in South Africa. It thus partially supports the findings based on US data (Hogarth & O'Donnell, 1997) . Respondents aged 16 to 25 were more likely to be excluded compared with other age groups. Part of the reason for this may be the very low levels of formal employment in this age group. Only 9.3% of respondents in this age group were formally employed while 69.3% of respondents were dependent on receiving money from others. The extremely high levels of unemployment and dependence on others may render the need for a bank account moot, but the results also points to a significant problem of youth unemployment at the bottom of the pyramid. The finding of an association between home language and financial exclusion was surprising. Whilst the sample size was too small to determine which official languages were more associated with financial exclusion, it provides an interesting area for further study. The findings also highlight that providers need to be aware of the language in which they engage prospective clients.
A relationship between gender and being financially excluded was not found. This finding does not support previous work (Hogarth & O'Donnell, 1997) , which found a heterogeneous relationship between gender and financial exclusion in the United States, nor work which reported gender differences in Kenya and Uganda (Johnson & NinoZarazua, 2011) or India (Chavan, 2008) . Marital status and home ownership status were found to be unimportant in explaining exclusion. A more interesting finding is that location (i.e. living in a rural as opposed to an urban area) is not associ-ated with being financially excluded. This contradicts the sense that building more access channels to financial services in non-urban areas will reduce financial exclusion. The study instead point to a different conclusion. It may be that factors associated with being financially excluded, such as low levels of education and high levels of unemployment, are more prevalent in rural areas than urban areas. Addressing these factors may have a greater impact on reducing financial exclusion in rural areas than attempting to provide greater access to financial services.
